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(54) PRODUCTION OF HOLOGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress shrinkage of a 
hologram by laminating a volume hologram forming resin 
compsn. layer on a first substrate to prepare a hologram 
forming sensitive material, exposing the sensitive material to 
light corresponding to the hologram information, laminating a 
second substrate on the volume hologram forming resin 
compsn. layer and then heat treating the sensitive material. 
SOLUTION: The hologram forming sensitive material consists of 
a substrate 1 f a volume hologram forming resin compsn. layer 2 
and a transparent substrate 4 laminated in this order on the 
substrate 1 . A protective layer 5 and an optical adhesive layer 3 
may be laminated, from the layer 2 side, between the volume 
hologram forming resin compsn. layer 2 and the transparent 
substrate 4 so as to protect the layer 2. The hologram forming 
sensitive material coated with the transparent substrate 4 is 
exposed and then heat treated. Or, as for the hologram forming 
sensitive material, a material having no transparent substrate 
laminated may be used and exposed, and then a transparent 
substrate 4 is laminated on the volume hologram forming resin 
compsn. layer 2 after exposed, and then heat treated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the hologram characterized by performing the process which carries 
out the laminating of the 2nd substrate, and performing heat-treatment to the sensitization material for 
hologram formation by which the laminating of the resin constituent layer for volume hologram formation 
was carried out on the 1st substrate after that on the process which exposes the information on a hologram, 
and said resin constituent layer for volume hologram formation. 

[Claim 2] The manufacture approach of the hologram according to claim I characterized by performing the 
process which carries out the laminating of the 2nd substrate on said resin constituent layer for volume 
hologram formation after performing the process which exposes the information on a hologram. 
[Claim 3] The manufacture approach of the hologram according to claim 1 characterized by performing the 
process which exposes the information on a hologram after performing the process which carries out the 
laminating of the 2nd substrate on said resin constituent layer for volume hologram formation. 
[Claim 4] It is theta 1 whenever [ incident angle / of the exposure light at the time of exposing the 
information on a hologram ]. It is theta 2 whenever [ playback optic angle / of the hologram obtained ]. The 
manufacture approach of the hologram according to claim 1 or 2 characterized by the absolute value of a 
difference being 5 degrees or less. 

[Claim 5] The manufacture approach of the hologram according to claim 1 characterized by having carried 
out the laminating of the interlayer who consists of further 1 or a layer beyond it between the resin 
constituent layer for volume hologram formation of said sensitization material for hologram formation, and 
the 2nd substrate. 

[Claim 6] The manufacture approach of the hologram according to claim 5 characterized by an interlayer 
consisting of an adhesives layer. 

[Claim 7] The manufacture approach of a hologram according to claim 5 that an interlayer is characterized 
by becoming order from the bilayer of an adhesives layer and a protective layer from the resin constituent 
layer side for volume hologram formation. 

[Claim 8] The manufacture approach of the hologram according to claim 7 characterized by a protective 
layer being a water-soluble-resin layer. 

[Claim 9] The manufacture approach of the hologram according to claim 8 characterized by the water 
soluble resin which constitutes a water-soluble-resin layer being one or more sorts chosen from polyvinyl 
alcohol, a polyvinyl pyrrolidone, or polyvinyl isobutyl ether. 

[Claim 10] The manufacture approach of the hologram according to claim 1 which said 1st and 2nd 
substrates consist of the congener or the material of a different kind chosen from glass, plastics, or a 
ceramic, and is characterized by at least one side being light transmission nature. 

[Claim 1 1 ] The manufacture approach of a hologram according to claim 1 that thickness of said 1 st and 2nd 
substrates is characterized by being 30 micrometers - 2000 micrometers respectively. 
[Claim 1 2] The manufacture approach of the hologram the claim 1 written 1 publication characterized by 
heat-treating for 0.5 to 5 hours at the temperature within the limits of 100 degrees C - 200 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the hologram which used the 
sensitization material for forming the volume hologram which uses a photopolymer constituent as a main 
component. 
[0002] 

[Description of the Prior Art] Although the volume hologram is used for the object for the display of a 
stereoscopic model, the object for measurement, the optical element, etc. and had industrially the need of 
reproducing the same volume hologram so much, in such a case, it was performed as follows 
conventionally. First, it calculates using a computer and a count result is created as a photo mask with an 
electron-beam-lithography machine so that a hologram may produce a required property. Thus, the first 
hologram original edition is obtained. Apart from this, the resin constituent for volume hologram formation 
is applied on a glass substrate, the substrate for volume hologram formation is prepared, and the hologram 
original edition and the substrate for volume hologram formation are exposed by laser light from a 
superposition and hologram original edition side so that the mask side of the hologram original edition 
obtained above may touch on the resin constituent layer on a substrate. The hologram original edition is 
reproduced after exposure by the resin constituent layer for volume hologram formation applied on the glass 
substrate by performing each process of UV irradiation (decomposition of = photopolymerization initiator), 
and heat-treatment (= spreading diffusion of the compound which can be photopolymerized). In this way, 
the reproduced hologram produces the volume hologram as the reproduction quality original edition further 
conventionally by being used as it is, preparing the substrate for volume hologram formation same with 
having described above, contacting a hologram layer side to the substrate for volume hologram formation, 
and exposing it. 

[0003] Also when manufacturing the reproduction quality original edition, and also when performing 
extensive reproduction using it, in case a hologram is manufactured, the sensitization material for hologram 
formation which carried out the laminating of the photo-setting resin constituent layer for hologram 
formation is used on a substrate, and hologram information is exposed in a photo-setting resin constituent 
layer, and it is heat-treating in order to move an unreacted photo-setting resin to a polymerization part after 
that. However, the conventional substrate for volume hologram formation does not have firm binder resin, 
and thermal resistance, moisture resistance, its abrasion resistance, etc. are inadequate. 
[0004] Conventionally, the effect by moisture was prevented by photoing the information on a hologram to 
what carried out the laminating of the photo-setting resin constituent layer for hologram formation on the 
substrate, forming a hologram in it, and sticking a glass plate on it with optical adhesives after that on the 
occasion of manufacture of a hologram, (JP,54-105566,A). However, in this Prior art, dissolution removal of 
the non-hard spot produced by exposure was carried out with the solvent, it was preventing moisture 
absorption of the done hologram, and the purpose of the laminating of a glass plate was not for making the 
processing performed after exposure perform completely. 

[0005] Apart from the problem of the above-mentioned moisture absorption, the point of telescopic motion 
of the hologram layer by heating is after exposure of hologram information as a trouble at the time of using 
the resin constituent layer for volume hologram formation accompanied by heating. Although each resin 
constituent layer for volume hologram formation on a substrate and a substrate will be extended if heating is 
performed after exposure of hologram information Although the elongation of an adhesion interface is the 
same as long as it has pasted up mutually Since it is going to extend the field of the direction which is not 
the substrate side of the resin constituent layer for volume hologram formation, without receiving constraint, 
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the elongation by the side of the adhesion interface of the resin constituent layer for volume hologram 
formation is small, but large elongation is shown, so that it approaches on the surface of the opposite side. 
When the inclination of the interference fringe in a hologram layer changes, and reproduces the obtained 
hologram or reproduces further by using the obtained hologram as the original edition by this elongation, the 
include angle of the light which should be carried out incidence may be different from the include angle 
decided beforehand, and trouble may be caused. In this semantics, less than 5 degrees of differences of these 
include angles are wanted to be less than 2 degrees preferably. 
[0006] 

[Problem(s) to be Solved by the Invention] That is, in this invention, two of the points that telescopic motion 
of the resin constituent layer for volume hologram formation at the time of performing heat-treatment breaks 
out are the technical problem which should be solved after a point with inadequate thermal resistance at the 
time of using the resin constituent for volume hologram formation accompanied by heating after exposure of 
hologram information, moisture resistance, and abrasion resistance, and exposure of hologram information. 
[0007] 

[Means for Solving the Problem] In this invention, although it exposed to what carried out the laminating of 
the transparence substrate to the front face of the resin constituent layer for volume hologram formation 
which is a sensitization material layer for forming the hologram prepared on the substrate or not being 
covered with a transparence substrate at the time of exposure, the technical problem was solved by carrying 
out the laminating of the transparence substrate after exposure, and performing the afterbaking processing. 
[0008] Invention of claim 1 relates to the manufacture approach of the hologram characterized by 
performing the process which carries out the laminating of the 2nd substrate, and performing heat-treatment 
to the sensitization material for hologram formation by which the laminating of the resin constituent layer 
for volume hologram formation was carried out on the 1st substrate after that on the process which exposes 
the information on a hologram, and said resin constituent layer for volume hologram formation. 
[0009] In claim 1 , invention of claim 2 relates to the manufacture approach of the hologram characterized by 
performing the process which carries out the laminating of the 2nd substrate on said resin constituent layer 
for volume hologram formation, after performing the process which exposes the information on a hologram. 

[0010] In claim 1, invention of claim 3 relates to the manufacture approach of the hologram characterized by 
performing the process which exposes the information on a hologram, after performing the process which 
carries out the laminating of the 2nd substrate on said resin constituent layer for volume hologram 
formation. 

[001 1] Invention of claim 4 is theta 1 whenever [ incident angle / of the exposure light at the time of 
exposing the information on a hologram in claims 1 or 2 ]. It is theta 2 whenever [ playback optic angle / of 
the hologram obtained ]. It is related with the manufacture approach of the hologram characterized by the 
absolute value of a difference being 5 degrees or less. 

[0012] It is related with the manufacture approach of a hologram that the interlayer to whom invention of 
claim 5 consists of further 1 or a layer beyond it in claim 1 between the resin constituent layer for volume 
hologram formation of said sensitization material for hologram formation and the 2nd substrate is 
characterized by having carried out the laminating. 

[0013] Invention of claim 6 relates to the manufacture approach of the hologram characterized by an 
interlayer consisting of an adhesives layer in claim 5. 

[0014] Invention of claim 7 relates to the manufacture approach of a hologram that an interlayer is 
characterized by becoming order from the bilayer of an adhesives layer and a protective layer from the resin 
constituent layer side for volume hologram formation, in claim 5. 

[001 5] Invention of claim 8 relates to the manufacture approach of the hologram characterized by a 
protective layer being a water-soluble-resin layer in claim 7. 

[0016] Invention of claim 9 relates to the manufacture approach of the hologram characterized by the water 
soluble resin which constitutes a water-soluble-resin layer being one or more sorts chosen from polyvinyl 
alcohol, a polyvinyl pyrrolidone, or polyvinyl isobutyl ether in claim 8. 

[0017] In claim 1, said 1st and 2nd substrates consist of the congener or the material of a different kind 
chosen from glass, plastics, or a ceramic, and invention of claim 10 relates to the manufacture approach of 
the hologram characterized by at least one side being light transmission nature. 

[001 8] Invention of claim 1 1 relates to the manufacture approach of a hologram that thickness of said 1st 
and 2nd substrates is characterized by being 30 micrometers - 2000 micrometers respectively, in claim 1 . 
[0019] Invention of claim 12 relates to the manufacture approach of the hologram characterized by heat- 
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treating for 0.5 to 5 hours at the temperature within the limits of 100 degrees C - 200 degrees C in claim 1. 

[Detailed description] 

[0020] 

[Embodiment of the Invention] Each of drawing 1 and drawing 2 is the sectional views showing the 
structure of the sensitization material for hologram formation of this invention. As shown in drawing 1 , as 
for the sensitization material for hologram formation of this invention, the laminating of the resin constituent 
layer 2 for volume hologram formation and the transparence substrate 4 has been carried out in the sequence 
of this publication on the substrate 1 . As the sensitization material for hologram formation of this invention 
is shown in drawing 2 again, the laminating of the same protective layer 5 as a previous thing which protects 
a layer 2 from the resin constituent layer 2 side for volume hologram formation between the resin 
constituent layer 2 for volume hologram formation and the transparence substrate 4, and the optical 
adhesives layer 3 may be carried out but fundamentally. 

[0021] Here, as a substrate 1, a 10 micrometers - 100 micrometers polyethylene terephthalate film, a 
polyethylene film, a polypropylene film, a polyvinyl chloride film, an acrylic film, a triacetyl cellulose film, 
a cellulose-acetate-butylate film, etc. are used preferably 30 micrometers - 2000 micrometers in tabular 
things, such as glass and an acrylic board, and thickness. As a substrate 1 , if it is the usual application, 
transparency is high and the thing with high smooth nature to do for thing use is desirable. In addition, the 
transparence substrate 4 is almost the same as the material of these substrates 1. However, a thing not 
transparent as a substrate 1 used for the lowest layer may also be used. 

[0022] As a resin constituent layer 2 for volume hologram formation, although well-known volume 
hologram record ingredients, such as a silver salt ingredient, a dichromated gelatin emulsion, 
photopolymerization nature resin, and a photocrosslinkable resin, are generally mentioned In this invention, 
it is desirable to form a layer 2 as a resin constituent for volume hologram formation from a viewpoint of 
productive efficiency using the photosensitive ingredient of the dry-type volume phase mold hologram 
record application which consists of a matrix polymer, the compound which can be photopolymerized, a 
photopolymerization initiator, and sensitizing dye. 

[0023] As a matrix polymer which is binder resin Polymethacrylic acid ester or its partial hydrolysate, 
polyvinyl acetate, or its hydrolyzate, Pori butanoic acid vinyl, polyvinyl alcohol, or its partial acetal ghost, 
Triacetyl cellulose, cellulose acetate butyrate, polyisoprene, polybutadiene, Polychloroprene, silicone 
rubber, polystyrene, a polyvinyl butyral, Polychloroprene, a polyvinyl chloride, chlorinated polyethylene, 
chlorination polypropylene, Polly N-vinylcarbazole or its derivative, Polly N-vinyl pyrrolidone, or its 
derivative, The copolymer of styrene and a maleic anhydride or its half-ester, an acrylic acid, Acrylic ester, 
a methacrylic acid, methacrylic ester (methyl methacrylate etc.), Those mixture, such as a polymer or a 
copolymer which uses at least one of the copolymerizable monomer groups, such as acrylamide, acrylic 
nitril, ethylene, a propylene, a vinyl chloride, and vinyl acetate, as a polymerization component, is used. 
Especially, cellulose acetate butyrate, a methyl methacrylate copolymer, polymethylmethacrylate, Pori 
butanoic acid vinyl, or polyvinyl acetate is desirable, it divides and Pori butanoic acid vinyl or polyvinyl 
acetate is more desirable. 

[0024] Although there is a process of the monomer migration by heating as a stabilization process of the 
recorded hologram, for that purpose, these matrix polymers have a comparatively low glass transition 
temperature preferably, and need to be what makes monomer migration easy. 

[0025] As a compound which can be photopolymerized, photopolymerization and the monomer in which 
optical bridge formation is possible which have at least one ethylene nature unsaturated bond, oligomer, 
prepolymers, and those mixture are mentioned into 1 molecule which is mentioned later, for example, 
unsaturated carboxylic acid and its salt, the ester of unsaturated carboxylic acid and an aliphatic series 
polyhydric-alcohol compound, the amide connective of unsaturated carboxylic acid and an aliphatic series 
multiple- valued amine compound, or other compounds are mentioned. 

[0026] As an example of the monomer of unsaturated carboxylic acid, an acrylic acid, a methacrylic acid, an 
itaconic acid, a crotonic acid, isocrotonic acid, maleic acids and those halogenation unsaturated carboxylic 
acid, for example, chlorination unsaturated carboxylic acid, bromination unsaturated carboxylic acid, 
fluorination unsaturated carboxylic acid, etc. are mentioned. As a salt of unsaturated carboxylic acid, there 
are above-mentioned sodium salt, potassium salt, etc. 

[0027] moreover, as an example of the monomer of the ester of an aliphatic series polyhydric-alcohol 
compound and unsaturated carboxylic acid As acrylic ester, ethylene glycol diacrylate, triethylene glycol 
diacrylate, 1,3-butanediol diacrylate, tetramethylene glycol diacrylate, Propylene glycol diacrylate, 
neopentyl glycol diacrylate, Trimethylolpropane triacrylate, the TORIMECHI roll pro pantry 
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(acryloyloxypropyl) ether, Trimethylol triacrylate, 1, 4-cyclohexane diol diacrylate, Tetraethylene glycol 
diacrylate, pentaerythritol diacrylate, A pentaerythritol thoria chestnut rate, pentaerythritol tetraacrylate, 
Dipentaerythritol diacrylate, dipentaerythritol triacrylate, Dipentaerythritol tetraacrylate, dipentaerythritol 
hexaacrylate, A sorbitol thoria chestnut rate, sorbitol tetraacrylate, Sorbitol pentaacrylate, sorbitol hexa 
acrylate, Tori (acryloyloxyethyl) isocyanurate, polyester acrylate oligomer, 2-phenoxy ethyl acrylate, 2- 
phenoxy ethyl methacrylate, 2-[2-(ethoxy) ethoxy] ethyl acrylate, phenol ethoxy rate monoacrylate, 2-(p- 
chloro phenoxy) ethyl acrylate, p-chlorophenyl acrylate, Phenyl acrylate, 2-phenylethyl acrylate, the ether of 
bisphenol A (2-acrylic oxy-ethyl), There are ethoxylated bisphenol A diacrylate, 2-(l-naphthyloxy) ethyl 
acrylate, o-biphenyl acrylate, etc. 

[0028] As methacrylic ester, among the examples of the monomer of the ester of an aliphatic series 
polyhydric-alcohol compound and unsaturated carboxylic acid Tetramethylene glycol dimethacrylate, 
triethylene glycol dimethacrylate, Neopentyl glycol dimethacrylate, trimethylolpropanetrimethacrylate, 
Trimethylolethane trimethacrylate, ethylene glycol dimethacrylate, 1,3-butanediol dimethacrylate, 
hexanedioldimethacrylate, Pentaerythritol dimethacrylate, pentaerythritol trimethacrylate, Dipentaerythritol 
dimethacrylate, dipentaerythritol hexamethacrylate, Sorbitol trimethacrylate, sorbitol tetra-methacrylate, 
Screw-[p-(3-metacryloxy-2-hydroxy propoxy) phenyl] dimethylmethane, Screw - [p - (there are an acrylic 
oxyethoxy phenyl] dimethylmethane, 2, and 2-bis(4-methacryloyloxy phenyl) propane, methacrylic-acid-2- 
naphthyl, etc.) 

[0029] As itaconic-acid ester, there are ethylene glycol di-itaconate, propylene glycol di-itaconate, 1,3- 
butanediol di-itaconate, 1 ,4-butanediol di-itaconate, tetramethylene glycol di-itaconate, pen TAETASURI 
toll di-itaconate, sorbitol tetra-itaconate, etc. among the examples of the monomer of the ester of an aliphatic 
series polyhydric-alcohol compound and unsaturated carboxylic acid. 

[0030] As crotonic-acid ester, there are ethylene GURIKORUJI crotonate, tetramethylene glycol 
JIKUROTONETO, pentaerythritol JIKUROTONETO, sorbitol tetra-crotonate, etc. among the examples of 
the monomer of the ester of an aliphatic series polyhydric-alcohol compound and unsaturated carboxylic 
acid. 

[0031] As isocrotonic acid ester, there are ethylene glycol JIISO crotonate, pentaerythritol JIISO crotonate, 
sorbitol tetrapod iso crotonate, etc. among the examples of the monomer of the ester of an aliphatic series 
polyhydric-alcohol compound and unsaturated carboxylic acid. 

[0032] As a maleate, there are ethylene glycol dimaleate, triethylene glycol dimaleate, pentaerythritol 
dimaleate, sorbitol tetra-maleate, etc. among the examples of the monomer of the ester of an aliphatic series 
polyhydric-alcohol compound and unsaturated carboxylic acid. 

[0033] As halogenation unsaturated carboxylic acid, 2, 2, 3, and 3-tetrafluoropropylacrylate, 1H, 1H, 2H, 
2H-heptadeca fluoro decyl acrylate, 2, 2, 3, and 3-tetrafluoro propyl methacrylate, 1H, 1H and 2H, and 2H- 
heptadeca fluoro DESHIRU methacrylate, Methacrylic acid - 2, 4, 6-TORIBUROMO phenyl, dibromo 
neopentyl dimethacrylate, (trade name; NK ester DBN) by Shin-Nakamura Chemical Co., Ltd., 
dibromopropyl acrylate (NK ester A-DBP) [ Trade name; ] The Shin-Nakamura Chemical Co., Ltd. make, 
dibromopropyl methacrylate (it NK-ester-DBP(s)) [ Trade name; ] The Shin-Nakamura Chemical Co., Ltd. 
make, methacrylic-acid chloride, methacrylic acid - 2, 4, 6-TORIKURORO phenyl, p-chloro styrene, 
methyl-2-chloro acrylate, ethyl-2-chloro acrylate, n-butyl-2-chloro acrylate, TORIBUROMO fail acrylate, 
tetrabromo phenol acrylate, etc. are mentioned. 

[0034] Moreover, as an example of the monomer of the amide of unsaturated carboxylic acid and an 
aliphatic series multiple-valued amine compound, methylenebis acrylamide, methylenebis methacrylic 
AMITO, 1, 6-hexa methylenebis acrylamide, 1, 6-hexa methylenebis methacrylamide, diethylenetriamine 
tris acrylamide, xylylene screw acrylamide, xylylene screw methacrylamide, N-phenyl methacrylamide, 
diacetone acrylamide, etc. are mentioned. 

[0035] The vinyl urethane compound containing two or more polymerization nature vinyl groups etc. is 
mentioned into the monad to which the vinyl monomer which has the poly isocyanate compound which has 
two or more isocyanate radicals in the monad indicated by JP,48-41708,B as other examples, and the 
hydroxyl group shown by general formula CH2 =C(R) COOCH2 OH (R') (the inside R of a formula and R 1 
express hydrogen or a methyl group.) was made to add. 

[0036] Moreover, polyfunctional acrylate ** methacrylate, such as polyester acrylate and an epoxy group 
which are indicated by the urethane acrylate indicated by JP,51-37193,A, JP,48-64183,A, JP,49-43191,B, 
and JP,52-30490,B, respectively, and an acrylic acid (meta), can be mentioned. 

[0037] furthermore, a Japanese adhesion association magazine — what is introduced can be used for Vol.20 
and No.7,300-308 page as a photoresist monomer and oligomer. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/30/2006 



JP,2000-221868,A [DETAILED DESCRIPTION] 



Page 5 of 9 



[0038] In addition, it is trade name; RIPOKISHI VR-60 (the Showa High Polymer Co., Ltd. make, trade 
name (RIPOKISHI VR-90 (Showa High Polymer Co., Ltd. make) etc. is mentioned.)) which monochrome 
(AKURIRO yloxy ethyl) acid phosphate (trade name; light ester PA, product made from Kyoeisha Fats-and- 
oils Chemical industry) and monochrome (2-meta-KURIRO yloxy ethyl) acid phosphate (trade name; light 
ester PM, product made from Kyoeisha Fats-and-oils Chemical industry) are mentioned, and is an epoxy 
acrylate system as a monomer including Lynn. 

[0039] Moreover, trade name;NK ester M-230G (Shin-Nakamura Chemical Co., Ltd. make) and trade 
name;NK ester 23G (Shin-Nakamura Chemical Co., Ltd. make) are mentioned. 
[0040] Furthermore, the thoria chestnut rates [0041] which have the following structure 
[Formula 1] 



[0042] (trade name; ARONIKKUSU M-3 1 5) made from Toagosei Chemical industry, and the thoria 
chestnut rates [0043] that have the following structure 
[Formula 2] 



[0044] (trade name; ARONIKKUSU M-325) made from Toagosei Chemical industry and 2, and 2'-screw 
(4-acryloxy diethoxy phenyl propane (trade name; NK ester A-BPE -4), tetramethylolmethane tetraacrylate 
(the Shin-Nakamura Chemical Co., Ltd. make, trade name;NK ester A-TMMT), etc. are mentioned.) 
[0045] Or the specification of N-vinylcarbazole, the N-phenyl maleimide, etc. can be carried out again. 
[0046] Among the above monomers, 2-phenoxy ethyl acrylate, 2-[2-(ethoxy) ethoxy] ethyl acrylate, p- 
chlorophenyl acrylate, N-vinylcarbazole, or N-phenyl maleimide is desirable, and is 2-phenoxy ethyl 
acrylate or N-vinylcarbazole more preferably. 

[0047] As for a photopolymerization initiator, it is desirable that decomposition processing is carried out 
after hologram record from a viewpoint of stabilization of the recorded hologram. For example, by carrying 
out UV irradiation, if it is in an organic peroxide system, since it is decomposed easily, it is desirable. As a 
concrete photopolymerization initiator, imidazole dimers, such as 1, 3-JI (t-butyl dioxy carbonyl) 
benzophenone, 3, 3', 4, a 4 f -tetrakis (t-butyl dioxy carbonyl) benzophenone, N-phenyl glycine, 2 and 4, 6-tris 
(TORIKURORO methyl) s-triazine, 3-phenyl-5-iso oxazolone, 2-mercaptobenzimidazole, and a hexa aryl 
screw imidazole, are illustrated. Especially, a hexa aryl screw imidazole is desirable. 

[0048] As sensitizing dye, the thio pyrylium salt system coloring matter which has absorption light in 350- 
600nm, merocyanine system coloring matter, quinoline system coloring matter, styryl quinoline system 
coloring matter, keto coumarin system coloring matter, thoxanthene system coloring matter, a xanthene dye, 
oxo-Norian system coloring matter, cyanine dye, a rhodamine color, thio pyrylium salt system coloring 
matter, pyrylium ion system coloring matter, diphenyliodonium ion system coloring matter, etc. are 
illustrated. DBC, DEAW, and Dimethoxy-JDI are these criteria. In addition, the sensitizing dye which has 
absorption light, for example, cyanine system coloring matter, and SUKUWARIRIUMU system coloring 
matter may be used for a wavelength field (350nm or less or 600nm or more). 

[0049] The compounding ratio of the resin constituent for volume hologram formation which consists of the 
above-mentioned matrix polymer, the compound which can be photopolymerized, a photopolymerization 
initiator, and sensitizing dye is as follows, the compound which can be photopolymerized — the binder resin 
100 weight section — receiving — the 10 weight sections - 1000 weight section — the 10 weight sections - 
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100 weight section comes out comparatively preferably, and it is used, a photopolymerization initiator — the 
binder resin 100 weight section — receiving — 1 weight section - 10 weight section — 5 weight sections - 10 
weight section comes out comparatively preferably, and it is used, sensitizing dye — the binder resin 100 
weight section — receiving 0.01 weight section - 1 weight section — the 0.01 weight section - 0.5 weight 
section comes out comparatively preferably, and it is used. 

[0050] In addition, as a component of the resin constituent for volume hologram formation, plasticizers, 
such as chain transfer agents, such as 2-mercapto benzoxazole, triethylene glycol ester, adipic-acid diethyl, 
or tributyl phosphate, a glycerol, a diethylene glycol, triethylene glycol and various kinds of non-ion system 
surfactants, a cation system surfactant, and an anion system surfactant are mentioned. 
[0051] An acetone, a methyl ethyl ketone, methyl isobutyl ketone, a cyclohexanone, benzene, toluene, a 
xylene, chlorobenzene, a tetrahydrofuran, methyl cellosolve, ethylcellosolve, methyl-cellosolve acetate, 
ethyl cellosolve acetate, ethyl acetate, 1,4-dioxane, 1 ,2-dichloroethane, dichloromethane, chloroform, a 
methanol, ethanol, isopropanol, etc. use those partially aromatic solvents, and let the resin constituent for 
volume hologram formation be coating liquid of 1 5% - about 25% of solid content. 

[0052] These coating liquid is used, it applies to the front face of a substrate 1 with gravure roll coats, such 
as a bar coat, a spin coat, or dipping, a roll coat, a die coat, or a comma coat, and it is solidified using the 
means of the desiccation doubled with coating liquid, or hardening. In addition, such coating liquid is 
applied on polyester film, and what was covered with the protection film is marketed as Du Pont homme 
NIDEKKUSU 352 and 706, and can use it. In addition, 0.1 micrometers - 50 micrometers of thickness of the 
resin constituent layer 2 for volume hologram formation are 5 micrometers - 20 micrometers preferably. 
[0053] Furthermore, the laminating of the interlayer can be carried out between the resin constituent layer 2 
for volume hologram formation, and the transparence substrate 4. As an interlayer, while raising the 
adhesion of the resin constituent layer 2 for volume hologram formation, and the transparence substrate 4, 
the layer which raises the emollience of telescopic motion of the resin constituent layer 3 for volume 
hologram formation at the time of performing heat- treatment is meant after exposure of hologram 
information here in the damp-proof improvement in the resin constituent layer 2 for volume hologram 
formation, and the resin constituent layer 2 for volume hologram formation. 

[0054] In order that they may paste up the resin constituent layer 2 for volume hologram formation, and the 
transparence substrate 4, concrete interlayers are the adhesives 3 made to intervene among both, preferably, 
are called optical adhesives and constitute. The optical adhesives 3 are developed as adhesives for optical 
instruments from the first, and to the refractive index for adhesion, very much, with near and a non-solvent 
mold, a refractive index is the thing of ultraviolet-rays hardenability, and can obtain them as Norland NOA 
series, like the laminating of the resin constituent layer for volume hologram formation , application of the 
optical adhesives 3 apply to both target both [ one side or ] with gravure roll coats , such as a bar coat , a 
spin coat , or dipping , a roll coat , a die coat , or a comma coat , and after make it solidify using the means 
of the desiccation doubled with coating liquid , or hardening if needed , it pile up and pressurize both . 
Depending on adhesives, it is accompanied by heating at the time of pressurization. 

[0055] A protective layer 5 may be made to intervene at the sensitization material for hologram formation 
between the resin constituent layer 2 for volume hologram formation, and the optical adhesives 4. The roles 
of a protective layer 5 are moisture absorption prevention and prevention of the solvent component of the 
upper optical adhesives 3 permeating the resin constituent layer 2 for volume hologram formation. In 
carrying out the laminating of the layer of synthetic resin with a water resisting property from a viewpoint of 
moisture absorption prevention, it is desirable to use polar low synthetic resin comparatively, and synthetic 
resin, such as a vinyl chloride / vinyl acetate copolymer resin, is suitable. Moreover, it is desirable to 
constitute from a viewpoint which prevents that the solvent component in the optical adhesives 3 permeates 
a layer 2 especially using water soluble resin, resin, such as polyvinyl alcohol, a polyvinyl pyrrolidone, or 
polyvinyl isobutyl ether, can be used, and polyvinyl alcohol is desirable especially. The laminating of a 
protective layer 5 is performed like the laminating of the resin constituent layer 2 for volume hologram 
formation. 

[0056] Next, the manufacture approach of the hologram of this invention is explained, the manufacture 
approach of the hologram of this invention — dividing roughly — (1) — it exposing using the sensitization 
material for hologram formation covered with the above transparence substrates, and with the approach of 
heat-treating after exposure (2) As sensitization material for hologram formation, it exposes using what is 
not carrying out the laminating of the transparence substrate, the laminating of the transparence substrate is 
carried out on the resin constituent layer for volume hologram formation after exposure, and there is a 
method of performing heat-treatment after that. 
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[0057] It exposes using the sensitization material for hologram formation covered with the transparence 
substrate of (1), and about the approach of heat-treating after exposure, if it explains, as the hologram 
original edition, the following (1) or and (2) will be prepared first. (1) — or it calculated using the computer, 
and would not draw with an electron-beam-lithography machine and would not obtain a count result so that 
a required property might be produced, they are the volume hologram produced by (2) interference 
exposure, or a relief mold hologram. [ namely, ] 

[0058] the sensitization material for hologram formation of the configuration of a substrate / the resin 
constituent layer / optical adhesives / transparence substrate for volume hologram formation as sensitization 
material for hologram formation, or a substrate / volume hologram formation — the sensitization material of 
the configuration of a ** a resin constituent layer / protective layer / optical adhesives / transparence 
substrate for hologram formation prepares (a notation "/" shows that the laminating of the things of the both 
sides which sandwich this notation is carried out.) It is the same as below. . 

[0059] As a mask side turns to the sensitization material for hologram formation, it opposes a hologram 
mask to the transparence substrate side of the sensitization material for hologram formation, and it exposes 
from a hologram mask side by carrying out incidence of the laser light, such as an argon laser (wavelength 
of 488nm), for example. By this exposure, the light which progressed without diffracting with the light 
diffracted by the diffraction grating of a mask interferes, and hologram information is given to the resin 
constituent layer for volume hologram formation, the location in which the light which carries out incidence 
of the spacing of the mask side in the case of exposure and the resin constituent layer for volume hologram 
formation, and is diffracted, and the light which was not diffracted interfere — near — carrying out (it being 
made to usually stick) — it is made far, and it fixes and the width of face of the area which an interference 
fringe produces is adjusted. 

[0060] the light source of after exposure, an ultrahigh pressure mercury lamp, a high-pressure mercury- 
vapor lamp, a carbon arc, a xenon arc, a metal halide lamp, etc. to 0.1 - 10,000 mJ/cm2 — desirable — 10 - 
1,000 mJ/cm2 0.5 to 5 hour should pass as an example the process to which spreading diffusion of the 
compound which can be photopolymerized is carried out one by one with heating for 120 minutes at 150 
degrees C in the process which decomposes a photopolymerization initiator by UV irradiation, and heat- 
treatment, for example, the temperature of 100 degrees C - 200 degrees C, — it considers as a stable volume 
hologram. The UV irradiation after exposure and heat-treatment, especially the latter heat-treatment are 
development processes. In this invention, it is important to turn the laminating of the transparence substrate 
to the pan of the resin constituent layer for volume hologram formation on a substrate up in the case of this 
heat-treatment. In addition, about the process of the UV irradiation after exposure, as long as there is 
essentially no problem by heat, even if it carries out in the condition that the laminating of the transparence 
substrate is carried out, you may carry out in the condition that a laminating is not carried out. 
[0061] When the hologram layer obtained above uses that by which the laminating was carried out between 
two transparence substrates 1 and 4 instead of a hologram mask, extensive reproduction of the volume 
hologram can be carried out by the same approach as the above. 

[0062] By the manufacture approach of the hologram of (2), as sensitization material for hologram 
formation, it exposes using what is not carrying out the laminating of the transparence substrate, the 
laminating of the transparence substrate is carried out on the resin constituent layer for volume hologram 
formation after exposure, and heat-treatment is performed after that. As sensitization material for hologram 
formation, what carried out the laminating of the resin constituent layer 2 for volume hologram formation is 
prepared on a substrate 1 . In addition, what carried out the laminating of the protective layer 5 further may 
be used. About the exposure which uses a hologram mask, it is the same as the above-mentioned thing, and 
exposes from the resin constituent layer side for volume hologram formation of the charge of hologram 
formation material. The laminating of the transparence substrate 4 is carried out through the optical 
adhesives 3 after exposure on the resin constituent layer 2 for volume hologram formation of the charge of 
hologram formation material, or a protective layer 5. The material, the transparence substrate 4, and the 
laminating approach of the optical adhesives 3 are the same as that of the case where a transparence 
substrate is beforehand stuck before exposure. 

[0063] The duplicate of a hologram is theta 1 whenever [ incident angle / of the hologram information light 
of the hologram original edition ]. It is theta 2 whenever [ playback optic angle / of the reproduced 
hologram / receiving ]. It is required for 5 degrees or less of differences to be 2 degrees or less preferably in 
an absolute value. If it becomes 5 degrees or more, the repeatability of a duplicate will be inferior and use 
will not be borne. The repeatability of a duplicate is attained by performing heat-treatment after exposure of 
hologram information. 
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[0064] 

[Example] (Example 1) The following were prepared as a constituent for sensitization material formation. 
Constituent for sensitization material formation; 

Butanoic acid vinyl 30 weight sections vinyl acetate 30 weight sections N-vinylcarbazole 37 weight sections 
hexa aryl screw imidazole Sensitizing dye was added to the constituent for sensitization material formation 
of the 3 weight sections above-mentioned presentation, the sensitization material layer with a thickness of 
3.8 micrometers was formed on the glass substrate with a thickness of 1 100 micrometers (the Coming, Inc. 
make, Corning 1737), and it considered as hologram sensitization material. 
[0065] The volume hologram original edition prepared independently is placed on the hologram 
sensitization material obtained above. Incidence of the light for exposure is carried out at the include angle 
of 50 degrees using Ar laser light source with a wavelength of 488nm. By performing hologram exposure 
and carrying out the exposure (light exposure; 3000 mJ/cm2) of the ultraviolet radiation with a wavelength 
of 365nm for 2 minutes after exposure using an ultrahigh pressure mercury lamp (on-the-strength 300w), the 
monomer which was unreacted and remained after exposure was stiffened, and the duplicate hologram was 
obtained. 

[0066] On the obtained duplicate hologram, the sheet metal of clear glass (shot company make, AF, 45) with 
a thickness of 100 micrometers was directly stuck using the adhesiveness of a sensitization material layer. 
The duplicate hologram which stuck clear glass sheet metal was placed into oven with a temperature of 120 
degrees C for 2 hours, and was heat-treated. When light was given and seen to the duplicate hologram after 
heat-treatment, whenever [ incident angle / of the light for playback ] was the same 50 degrees as the include 
angle of a previous light for exposure. 

[0067] After obtaining a duplicate hologram similarly to the middle in an example 1, (Example 2) On the 
sensitization material layer of the obtained duplicate hologram, a spinner is used for the optical adhesives 
(made in Norland, NOA61) which are ultraviolet-rays hardenability adhesives. It applied so that thickness 
might be set to 5 micrometers, and the sheet metal of clear glass (shot company make, AF, 45) with a 
thickness of 100 micrometers was irradiated in the spreading side, the ultraviolet rays of ultraviolet rays 
(wavelength of 365nm and 9 J/cm2) were irradiated directly at lamination and the stuck thing, and adhesives 
were stiffened. 

[0068] When hardening of adhesives was completed, it heat-treated by placing the duplicate hologram 
covered with the sheet metal of clear glass into oven with a temperature of 120 degrees C for 2 hours. When 
light was given and seen to the duplicate hologram after heat-treatment, the difference with the include 
angle of a previous light for exposure was 1 .5 degrees in the absolute value whenever [ incident angle / of 
the light for playback ]. 

[0069] (Example 3) After obtaining a duplicate hologram, on the sensitization material layer of a duplicate 
hologram, 10% water solution of polyvinyl alcohol resin was applied with the spinner coating method of 
engine-speed 1500r.p.m., the protective layer whose thickness after stoving is 7 micrometers was formed, 
and it carried out like the example 2 except having made application of the optical adhesives for the 
lamination of the sheet metal of clear glass into the protective layer top. When light was given and seen to 
the duplicate hologram after heat-treatment, the absolute value of the difference obtained the result with 0.5 
degrees to the include angle of a previous light for exposure whenever [ incident angle / of the light for 
playback ]. 

[0070] (Example 4) When carried out like the example 3 except having replaced clear glass with the 
polyethylene terephthalate film (the Toray Industries, Inc. make, T-PET) with a thickness of 125 
micrometers, the result was the same as the example 3. 

[0071] (Example 5) When carried out like the example 3 except having replaced clear glass with the silicon 
wafer with a thickness of 1mm, the result was the same as the example 3. **. 

[0072] (Example of a comparison) After having psed the same ingredient as having used in the example 1 , 
and performing each process itself like the example 1 , however obtaining a duplicate hologram and heat- 
treating previously, the sheet metal of clear glass was stuck on the front face. Whenever [ incident angle / of 
the light for playback of the obtained hologram product ] increased 10 degrees from the include angle of the 
incident light in the case of exposure. 
[0073] 

[Effect of the Invention] Since hologram exposure is performed before heating when durable, since the 
hologram obtained has the substrate also on the front face according to invention of claim 1 , and a 
transparence substrate is stuck on a front face, it is controlled that a hologram expands and contracts in the 
case of heat-treatment. 
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[0074] Since hologram exposure is performed [ according to invention of claim 2 ] in the condition that 
there is no surface substrate in addition to the effect of the invention of claim 1, reflection of the exposure 
light by existence of a surface substrate etc. can be prevented. 

[0075] According to invention of claim 3, in addition to the effect of the invention of claim 1, the effect of a 

part with the thickness of a transparence substrate, the dust at the time of exposure, etc. is avoidable. 

[0076] According to invention of claim 4, in addition to the effect of the invention of claim 1, the 

repeatability of the reproduced hologram is excellent within limits which the difference of whenever 

[ incident angle / of exposure light ], and the include angle of the playback light of the obtained hologram 

specified. 

[0077] According to invention of claim 5, since the resin constituent layer for volume hologram formation is 
having between surface substrates intercepted in addition to the effect of the invention of claim 1 , an 
interlayer can share the property which can lessen effect originating in a surface substrate, and cannot be 
given only with a transparence substrate. 

[0078] According to invention of claim 6, in addition to the effect of the invention of claim 5, the adhesive 
property between the resin constituent layer for volume hologram formation and a surface substrate can be 
raised. 

[0079] Since the role from which the lower layer resin constituent layer for volume hologram formation is 
protected can be shared [ according to invention of claim 7 ] in addition to the effect of the invention of 
claim 5, lower layer endurance improves. 

[0080] Since according to invention of claim 8 in addition to the effect of the invention of claim 7 a water 
solution is applied in case a protective layer is formed, the effect which an organic solvent etc. permeates a 
lower layer and is caused is avoidable. 

[0081] According to invention of claim 9, in addition to the effect of the invention of claim 7, since the 
refractive index is very as near as the refractive index of the resin constituent for volume hologram 
formation, in case it uses the time of exposure, and the obtained duplicate hologram as the hologram original 
edition further, it can lessen trouble, such as reflection, very much. 

[0082] According to invention of claim 10, in addition to the effect of the invention of claim 1, the 
******** of the duplicate hologram which did not produce trouble and was obtained by spreading of the 
resin constituent at the time of processing, warming, etc. is excellent. 

[0083] According to invention of claim 1 1, in addition to the effect of the invention of claim 1 , there is 
reinforcement of a substrate, and while the visibility of the hologram obtained is excellent, the handling the 
time of manufacture and after manufacture is easy. 

[0084] According to invention of claim 12, the unreacted monomer in the resin layer for volume hologram 
formation can be diffused enough, avoiding the effect of telescopic motion of the hologram at the time of 
heat-treatment in addition to the effect of the invention of claim 1 . 

[Translation done.] 
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* NOTICES * 
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i-;Hf;V7i"JU-h, tTX^^y— ;l/A<D (2- 
T^y;l/^->x^;l/) x-x;K xh^Mb^nfct: 
40 X7xy-M-^7i"JU-h, 2- (l-t7fM 
If;b7i"Jb-b, o-e7xx;l/7j"JW 

[0 0 2 8] Si)»Sl^7';l'=i-;l/{t-&%ri:?F^fp^;l/ 

U;l^xx^;l/t LTti. rh7^fbv^Jn-/^ 

- **^ywj3- ;i/i?^^^y i^- k hv 

;H^yhy^ifi'yi/-K x^u>-yy xi-;i/^ 
50 «i;i^k i, 3-7>yf*-*^»y i^— 
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^?*yu-K ^y^x^y i — jw**9v u 
y;i/if h-;i/Mj;**^y k y;bt? h-;i/fh7 

^J»*'JU-K Cp- (3-* **U;l/**>> 

-2-fcKD^>yD#^» :7jix;1/) 5>**;lo<$r 
>\ IfX- (p- (7^yW^>xh+^7xx;W 
2, 

[0 0 2 9] fliJ3S^^ffi7;l/n-;Ht^i:^lP^;l/ 
^^^©xxf;^y^<7)ftftM©9^, ^*xi 
y^xx^;l/£ LTti, xfl/yy>jn-;l/i/V^3* 

y*y^;*-;l/^*r3*~K i, 4-7*:/5>*- 

^y*x*xy ;l/S/>r*r3*-K y;i/t£ 

[0 0 3 0] 8MB^^7;l/n-;Ht-&^i:^fiaft*;l/ 

— K fh7^fU^'J^;l/^n h*— K ^y 
*xyxy h-;i/^n h*— K y;l/t£ h-;l/x 

[0031] mmm^mTj^-^it^it^fmm^^ 

[0 0 3 2] ffiJK^*ffi7;l/3— ;l/{b-&»t^Fflaa*;l/ 
^>Si^xxf;i/wyv--(7)iftM£09^, viw 
vixxr;^ LTt*> xfl/yyyn-^l/x- 
K h U xf l/y ^ij l/x- h , ^v^x'J 

XUh-;l/^l/X-h N V;l/t£ b— ;l/-r b^vUx- 

[0033] ^y^it^mQ^j^^mtLxirt. 

2, 2, 3, 3-t 1 h77;VtuyP U— 

b, 1H, 1H, 2H, 2H-^fA7;WD^> 
;l/7^iJl/-h, 2, 2, 3, .3-f F77WD7D 

t?/l/**^y K l H, 1 H, 2H, 2H-^ 
f*7;Wnri/W?*yi/-h, ;*£*y;l/g&- 

2, 4, 6- h'J7n^7xx;K ^7D^t^yf 
*3>**iMjl/— K (^p°pk&; NKXXf;l/DBN, 
£r*tf{fc^XSt OHO §£> . S/7D^7DW^yi/ 
-b (iSp a p*;NKX7f;l/A-DBP, «f*f»ffc#X 
H (80 8D s ;>*7n^DW?^iji^h QSS 

NKxXr^DBP, *f*«ffc¥XJI («0 8) . 
^^^iJM»D7^ b\ ^^^U;l/^-2, 4, 6- 
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by*nn:7:£x;k p-^nnxfl/X p<^;l/-2 
-^DD7^'Jl/-h, xf;V-2-^DD7^Ul/- 
K n-7f;l/-2-?DD7^'Jl/-h, b 'J7D€ 
7i-;I/7*'J U-K fh77Pt7x/-;l/7^ U 

[0034] *fc, ^fiaft*;i/^v»tfl§i»i5i^ffiT^ 

\s>\£7>T2V)]/7* b\ **U^\£X*fi?V;\,m 

b. l, e-^^-^^ui/}£XT^V)Vy^ b\ i, 
6-^-9-^^l^vtfx^^^U;l/7^ b\ S/'xfl/y 
MJT5:/ hyX7>U*73 b\ *->y U'VtfXT'^ 
y;l/7^b\ *:yy Uyex**^y;l/7^ b\ N-y 
i-;M*^y;l/7^ b\ ^7-feb>T^U;l/T^ K 

[00 3 5] f^OMtUTtt, »4iBB4 8-4 17 
0 8^ffi^fH^^nfc-^^C2flJ^±C0^y^Z^ 

2 =C (R) COOCH2 (R* ) OH (S^Rs R * 
mTZ> tx;^yY-^ttJ^^^WlC2l«± 

[0 0 3 6] *fc#gg«5 1 -3 7 1 9 3^S8lCia« 

znrcyisZ^Ttrvu-hm, WWW4 8-6 4 1 s 

3*§£^8, 4 9-43 1 9 1 ^£$8. WfiBB 5 2 

-304 go^^c^n^tiwa^nTo^j;^*^ 
yxxf;i/7?ywhs, x#^>S£ 
y;«*owaso7j'y i/-h5^^^yu-h?: 

[0 0 3 7] ^5,^ B*gfa^iVol. 2 0. N 

o. 7. 300-30 8Htc^ft:l4^ey^-&^u . 

[0 0 3 8] ^Oflik UV*^ty*y^-tLTtt. * 
y (7^ynYP^>xw 7^^F7*X7x-h 

(80 CD , *J (2-^^^yp^p^>xf;w 7 

^7K7*X7x-h GSa^ ; hxXf;PPM, 
#^*±?Sli!i{b^lH (80 SD &tu £fcx#* 

^7^yi/-h^SjSa n p«; y**3/VR-6 0 
(BB*frg#? («) Si, tiffi« (y*^VR-90 

gb«*#? oho s) ^wenso 

[0 0 3 9] Sfc, fSS£; NKxXf;l/M-2 3 0G 

cm^mtmxm cm m , ns&& ; nkxx^2 

3 g (i?*«ffc¥xii oho so ^^tf^n^o 

[0 0 4 0] Mlc, TmvmmttmTZhVTtrVU- 
[00 4 1] 

[fbi] 



CH, =CHCOOCH, CH 



(6) 
O 



131182 0 0 0-2 2 1 8 6 8 
JO 



O I c 



CH, CH, COOCH=CH, 



CH, CH, COOCH=CH, 

[0 0 4 2] (iSa«;7DZ-^XM-3 1 5, M *[00 4 3] 
^jSfl^lH cm SD , TC©«it«r#-r 5 hVT* lit 21 

vis—hm *io 

o 

CH, =CHCOOCH, CH, y CH, CH, COOCH=CH, 



D | O 



CH, CH, O (CH, ) 6 OCOCH=CH, 



[0 0 4 4] (iSS;70--)'i'XM-3 2 5, M 
^fiEfb^Xm «*) S) x 2. 2" -IfX (4- 

D u*^ • 5?x h^i'7xr.;i/yB^v 0SA« : j?o 

NKxXf;l/A-BPE-4) , T-h^^^V—Jl*** 

S;NKxXf;VA-TMMT) fibWetiS. 
[0 0 4 5] ifcSVHi, £fc N N-fcrxfl/j^WV./- 

[0 0 4 6]«±®t/' ! ?-<59^ 2-7jcy^-> 
3L3-)\,ytrVly—h. 2- [2- dF*-» ih+ 
3/] x^I/T^y U— K p-*PD7x-^7i"Jl/ 

[0 0 4 7] **&liil&SiJt±. fB«5^n/-c*n^A© 

^\ mwm^m^mitLxit, 1, 3-^(t- 

^^^-^iy*;!/^^) ^^/7xyX 3, 

3' , 4, 4' — ^rh7*X (1-^^**3/** 

^— ;W ^yv^xyv, n-7x-;W->^ 2, *o 
4, 6-hUX (MJ^an^^;W s-hU7^V, 
3-7x- ;V-5 — fy^Wov, 2— 
^>xV5yy-;K £fc '\*-y-;ry-.rt/fcrx^ = y 

[0 0 4 8] ii&feigi: LTfci\ 3 5 0~6 0 0nmlC 

M3t*^-r 5 ^* tr y y * ^d->7- > 
m&m. *yyy*«R, x^y;i/*y y v^aist.. *■ 



nS. DBC, D E AW. :fc<fctf D imethoxy — 
J D I W£<D%mX'&Z>. 3 50nmlXTx £fc 

(i600n mW±<OiSSMtSlc©H5et«frr5ii^fe 

[0 0 4 9] ±|2Urcs 7hV-^X#'J-?-, 

)t«-&Rl^<t-&^l»±^W>^-«)!il 0 0 
MSBlcfcf LT 1 0fi«gIS~ 1 0 0 Ofi«gP. »SL< 
l±l 0fi«S5~l OOS«8PODfJ-&T*^5^So KM 

■gtffitemit'Uisit-mm 1 o ofiggpt^LT 1 mm 

SP~ 1 0 MSB, U < fct 5 M3S~ 1 0 SSgB<E>9J 

^fffiffl^^xs. «^feiStt^wv^-«flii oosfi 

SBtc*fLT0. 0 1 fi«g&~ l fiigp. $F3:L<U±0. 

o i Mgp~ o . 5 mm^m-sr-tim ^ » 
[0050] pm*a? i ?L>iemmmmmim 

[0051] wm*u?^Ki&f$.mmm®jm\i, r*. 

hv, *?-;l/X*-;Hrh>\ ^f;HV7f;^hy, 
^^D'nW/x ^v-bfv, hJHy, *i/l/>, ^ 
a;l^v-lfv v f h7th'D77X ^f^-fenV;!' 
7, x^;Hray;py. pt^/HrnVrt/TT-fex— K 
x^jUfeoy/KTT-feT-— K ft»x^;K 1. 4-5? 
^•yv. 1, ->-^a;l/^ 
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%— 2 5%ascD^J£i:$n5o 

[0052] ctiztomisfoz&mu wsLKwgm 

fc-SWi. ^tr^o— ;lo— K u-;l/a— K ^ 
=J-K Xlinyvn- bf tc J; !3i^tf4i\ ^ 

fcfc, c©<fc5&^^£^;xx7^K7-r/l/A±fc:M 
Sa^-^VA-e&SLfcfctW, 0g*{f, -rcitf 
V?±g©:*-A^-r ^3 52, 706t LTmlSSft 
T*5»?> ffiiT'SS. **5. flM»*ay^AJgfiEfil«fBl 
SfiJ$9&tfI 2 <DjP2*«\ 0. 1 ti m— 5 0)jm, $?*L< 
li5 /i m~2 0 /im"P&5„ 

[0 0 5 3] jgfc, ft^^D^A^figfflmfliiH^iKlJi 

ms.**?^ i&mm®mmmm 2 <omm^ iri 
±, tmfru?^ i^mmmmmmmsm 2 t*o a 

[0054] n#wfct>rajit±. tm&vi?^i±&i£m 
mmm&mmz hwmm&4 t*mm-rzrc*b, mm® 

K n-;l/3-K K Xl±a wn- 

[0 0 5 5] *n^AJgf£ffl&ft#£«\ tm&Tn? 
ih. ^.ttf. ±B©*^&ig»J3<DS»M#tff*«*o 

^7 Km&m®fe®j$Mm 2 »cgs-rs»©i»±T'* 
3 QHQmmf&ftwm 2 tcss-r 5»%B&±-r sfLSfr 
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JI 5 OfflJi □ A?gfigffl«BgiSJ«^li 2 « 

[0 0 5 6] ^fc*%W«o*;D^AOgBt^?Sk:oi,^ 

#fgW©*o^A©^7^«:*3iJL 
T, (1) ±IB<0«fc^*^affi-e^LTfeS*ay 
^A^fig«^#^rffifflbTS^fT*(.\ SS^fciD 

mm^ff^v^mt, (2) ^a^Amffl^w 

*ffft«f\ S^©(*@*ny^A^ffl«Bg^%« 

[00 57] ( 1 ) cD3gW*&T-«fS LT£ 5*D^7 
AJgfiKfflS^*ffifflLTS3fe^rfT*t\ S^lciO^ 

^AiMKgtLTti^ (1) . (2) ©v>-rn*^^«s 

T5. EP^, (1) ^g^tt^us*?, •S?ft» 

20 iSLT»fcfe<o*\ ss^ti (2) =p®mmz£wm 

Ltcfcm* a ^ ^ A $ fc tt, U'J-7l*n^72»-p$ 
[0 0 5 8] *D^7AMSMtLTti, 

ftt*ny 7 A«fig«^flije^^iji/«iiB/7^ss 
5 (i2# r/j « N z.nm^msmm<o^<oEr> l*^ 

i0 [0 0 5 9] tvD^AYXi'^P^^IM 
^JAJfT^rfVU— »f— ($f4 8 8nm) m<OU 

x ^ BSf fe?T'®m l. fc^ t msf b * «, ->t? it Asieyt t 
[0060] sft^, rnm&Tkmfr. mm^mi, *- 

(DftMfrZ, 0. 1 — 1 0. 0 0 0m J /cm* , 
b<«. 10-1, OOOmJ/cm* CD^-^MI^tC 

{f, 1 0 0 *c~ 2 o 0 t:<Dias^ 0 . 5 — 5^H, — 0a 
ttt, 1 5 01CT1 2 0»©*O^C<t!3, ft»-&PlBi 

50 *P^Att5„ B%8M3«M«HR« % to&Timm 
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[0061] ±i2T-»e.n^ *ay7i*a^2fe©s 

[0 0 6 2] (2) <D*n^A<9SiS>58;T*«\ sfcP 

«j£JB«il§l^»f±lcSW»«*g«U ft! 
« 1 ±te*BI* a A}gfiKffi«fliifflfig%B 2%«1L 

[0 0 6 3] ^u^l,<oWSilt, *ny^2*Jl(l5«)*t 
a^AtDS^^fie 2 ©gtf, SS6*HiT?5- 

[0064] 

Baton oisseij 1 ) &mtmimmj£Vst l,t$l<d 
mm*-* 3ofisgp 

JP& 1 1 0 0 n m(D^7Xitg± (a— 3 
7 3 7) »CJP*3. S nm(D&%Mm*&f8, 

[0 0 6 5] giJ»clp<ibfc««*a^Alll£*±f5T- 

A r U-lf-ftg^/BfT 5 0" <D^S[T*S)feffl)fe=SrA 

0 0 w) SrflH,\ &g 3 6 5 n m<Dglfl.)t* JO 



2000-221 868 

14 

2#NflMt (S8)fcS; 3000mJ/cm 2 ) tSCt 

[0 0 6 6] »e.nfcS©*o^A±tc. &)fcWI<Z> 
RWttfcSPJffiLT, JP#1 0 0/tm<OSW^X 0> 3 
? httgk AF-45) OWKfcitJg, ftSO^fc-e-fce 

1 2 o 'co*-:?':/^ 2 ^HBi/^Tinf^SaSLfco in 

0° X^-dTc 

[0067] (Sfe«i€fd2) *6SWIi fcfetf^oi:. 

SimWM-Cy-T-VKttH. NOA6 1) *\ Xfc! 
^fljffitcJP* 10 0/1 m<OSW7?^X (5^3 V httSJx 

a f • 45) <Dwm*m&, tt 

fe<0fcgttt$§l (Sg3 6 5nm, 9 J /cm 2 ) 
[0 0 6 8] SMtAI<DKfi^STb^^?. SSUU!:^ 
-7/+fc: 2 I^HBt^Tlra^aS* UK:. ingtf!yS&<D 

1. 5* T'^o^c. 

[0 0 6 9] («W«3) «0H*a^9i.*»ft«, * 

fll<D 1 0 %7kig?&&lH]te& 1 5 O O r . p. m. <DXt! 
*^7 Mm^SSil^JgfiKU SW^7^©»tg^teO-& 
*fiS0"J2i:^icfT*-pfc. in^as^SSi^a 

0. 5° t<0^m^Tc o 

[0 0 7 0] (*SSl4)^7^i*12 5/.m 
(DtfVX<?UZ/'rUy*U- b7Jll>L> (MU («) 
T-PET) Jc«AfctWl±. f£ffi#l3i:|5!«»i:?T 

[007 1] (*ffl5eU5) SW^X5rJP*H mm<0-> 
Uavfi/N-fc^ilfefiWli. l*lfl6fifl3fc|B|fiUcfT* 

[0072] atrnf) mmm 1 Tfffl^fcot 

£<£fl§U #>«rOX@iW±||5fi0»ll tl§IU<t^tcbT 

nma. nyt<D&<DAmye<Dnm£t> 1 o- it*nbfco 

[0 0 7 3] 
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[5£ra©a&JH3 B^l <Q¥8W\c£tilf. »&ft**n 
[007 4] n#JS2<7)fgSimc<fciUfs §g#JS 1 <O5I0J 

coo75] m&m. 3 <d^bj»c «t tit? . m$m i <o^w ;o 
[0076] m&m 4 co^wtctntf , ajjag i co^m 

[0077] m$tm5co5£w\c£m£, m&mi <ozm 
[0078] m&m 6 <o&wic ctncf. b#jh 5 nww 

[007 9] H^7 0^BJk:<ttl{f. B*>S5 05gti8 

[0080] 8 <Dmwte&mz, m$tm i vsm 30 



[01] 
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[008 1] m&m9<omFuc£t\i£. m&nnas&i 
[0082] n*mi ovmmc&tiis. n^i<o% 

[0 0 8 3] W^l 1 ©WPifcifttf, 1 <oig 

w^mtcin^, gwfomm&$>K>, wznz&o?^ 

[00 8 4] m&mi 2<D&W\c£tll£. R«HlO» 
[0®<DfB#*m0.fl] 

[01 ] *z&n<o*u7^L.B&mttn<DsmwT'& 

So 

[02] *^<D*ay?A£jirafffiO0nSH-?$ 

[^«f&BB] 
1 S« 

3 

4 igBJ|«tg 

5 umm 



[02] 
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